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Question 1 (3 marks)  
 
You need to write a program for an embedded system and need to decide whether to do this in 
assembly language or in C. What would you want to know before you can make this decision?  
 
 
Question 2 (6 marks)  
 
Question 2.1 (3 marks) 
 
Is it possible to replace standard single purpose processors with a general purpose processor? If 
no, explain why this is not possible. If yes, give examples of standard single purpose processors 
which may be replaced and explain how this can be done.   
 
Question 2.2 (3 marks) 
 
Can the function of a custom single purpose processor be fulfilled by a general purpose 
processor? If no, explain why not. If yes, explain what design metrics would be affected.  
 
 
Question 3 (4 marks) 
 
For a particular product the non-recurring engineering cost (NRE cost) is $200,000 and the unit 
cost is $10. Using an alternative design it is possible to make a similar product with a NRE cost 
of $40,000, but in this case the unit cost is $50. Under what circumstances would this design be 
preferable? Explain your answer. 
 
 
Question 4 (4 marks) 
 
What are the four stages of custom single purpose processor design? 
 
 
Question 5 (3 marks) 
 
Explain the following lines of code:   
 
__interrupt(1 * 8 + 3) void Timer0IntHandler(void) 
{ 
    Timer0Int(); 
} 
 
Question 6 (3 marks) 
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Question 7 (3 marks) 
 
In what ways can the range of a timer be extended? 
 
 
Question 8 (3 marks) 
 
Show how you can compose 1K x 8 ROMs into a 1K x 32 ROM.  
 
 
Question 9 (6 marks) 
 
Question 9.1 (3 marks) 
 
In what ways can a program, intended for an embedded system, be tested? 
 
Question 9.2 (3 marks) 
 
What are the advantages and disadvantages of each method? 
 
 
Question 10 (3 marks) 
 
Draw the timing diagram for a bus protocol that is handshaked, nonaddressed and transfers 8 bit 
of data over a 4-bit data bus.  
 
 
Question 11 (4 marks) 
 
Question 11.1 (3 marks) 
 
What are the advantages and disadvantages of a memory mapped I/O compared to standard I/O?   
 
Question 11.2 (1 marks) 
 
Name an example of a standard I/O protocol.  
 
 
Question 12 (3 marks) 
 
If five peripherals, which are equally important, need to be serviced what would be best, using 
the daisy-chain arbitration method or using a priority arbiter? Explain your answer.  
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Question 13 (3 marks) 
 
What is the purpose of a Moore type FSMD model?  
 
 
Question 14 (3 marks) 
 
Is USB a serial or a parallel communication protocol? Under what circumstances is serial 
communication a better option than parallel communication? 
 
 
Question 15 (6 marks)  
 
Question 15.1 (3 marks) 
 
List in order of importance the design metrics that would be relevant for a portable heart rate 
monitor. Explain your answer. 
 
Question 15.2 (3 mark) 
 




Question 16 (3 marks) 
 
You need to select memory for an embedded system and somebody suggests flash memory. 
What questions would you ask to determine whether this is a suitable choice? 
 
 
Question 17 (6 marks) 
 
Question 17.1 (3 marks) 
 
List three requirements of real time systems and briefly describe each.  
 
Question 17.2 (3 marks) 
 
Give some examples of real time systems and explain why the requirements mentioned before 
must be satisfied. 
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Question 18 (3 marks) 
 
A processor has to be shared by different processes. What methods can be used to achieve this? 
 
 
Question 19 (3 marks) 
 
You have graduated from CDU and you are now an Embedded Systems Consultant. One of your 
clients wants to know whether he should use direct memory access or not. What questions 
would you ask your client in order to give useful advice?  
 
 
Question 20 (3 marks) 
 
What are the advantages and disadvantages of using non-maskable interrupts instead of 
maskable interrupts?  
  
 
Question 21 (8 marks) 
 
Question 21.1 (3 marks) 
 
What is the purpose of image compression?  
 
Question 21.2 (3 marks) 
 
JPEG encoding provides for two methods of compression. Briefly (in a few sentences) explain 
the essence of each of these methods. 
 
Question 21.3 (2 marks) 
 
How does each of the methods mentioned above affect the quality of the image?  
 
 
Question 22 (3 marks) 
 
What is the advantage of using an LCD controller? 
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Question 23 (8 marks) 
 
The technical officers at Charles Darwin University are competent and hard working but their 
numbers are limited and they are responsible for a large number of labs. Besides building new 
equipment (wind tunnel) they are also responsible for maintaining existing equipment, ordering 
parts and the BBQ. Occasionally they get grumpy when they find that, due to innovative use, 
equipment stops functioning.  
 
 
You are asked to develop a system which will help the technical officers keep track of  
- broken equipment 
- borrowed or missing equipment 
- the requirements for each lab (e.g. the number of nanoboards required for HIT322) 
 
Each technical officer should have a portable device which they can take with them around the 
university. They need to be able to enter the asset number of each piece of equipment and 
information about the status of it (broken, borrowed, repaired). The devices should communicate 
with each other (so that the technical officers all know what needs to be done). They should 
warn the technical officers if the total number of available and functioning pieces of equipment 
in a lab is less than required (e.g. when there are 10 water level controllers required but only 8 
are working) and let them know when it is lunchtime. 
 
Question 23.1 (4 marks) 
 
Briefly describe your approach to designing such a system. 
 
Question 23.2 (4 marks) 
 
List the technical considerations for this system related to  
- processor(s) 
- memory 
- communication  
 
 
Question 24 (6 marks) 
 
Question 24.1 (3 marks) 
 
What developments do you expect in embedded and mobile systems in the next ten years?  
 
Question 24.2 (3 marks) 
 
How do you expect that society will change in the next ten years as a result of the developments 
in embedded and mobile systems? 
